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Introduction
Ankle sprain is one of the most common musculoskeletal injuries (1, 2) . In the UK approximately 5000 ankle sprains occur each day (3) , and in Sweden up to 300 000 each year (4) . The incidence has been estimated at one ankle sprain per 10 000 people per day (5) . The injury is painful and incapacitating, and in the acute phase weightbearing is difficult to tolerate, for all but the most minor injuries (6) . Most ankle sprains are sustained during sport, but with increasing age, other activities, such as stumbling on ground level or falling down stairs, become dominant (7) . The costs involved are high, since about a quarter of all injured people are absent from school or work for more than seven days (3) . Remaining symptoms, such as chronic complaints of pain, swelling or recurrent sprains, are reported in approximately 30 % of the cases (8-11).
Valderrabano et al has showed that in 13 % of posttraumatic osteoarthritis cases the cause is a ligamentous lesion (12) .
In literature and among clinicians, a general agreement is that acute ankle sprains should initially be treated with a non-operative treatment programme (13) (14) (15) (16) called functional treatment. This treatment includes application of the RICE principle (rest, ice, compression and elevation) immediately after the injury, a short period of immobilization and protection with tape or bandage, early range of motion exercises followed by early weight-bearing and proprioceptive ankle training (13, (17) (18) (19) . The ultimate goal is a post-injury return to prior level of function and/or sport (20) .
In clinical practice, ankle sprains however have long been expected to heal well with little or no rehabilitation and are not routinely referred to physiotherapy departments (6, 21) . Changes in today's health care demands physiotherapists to be more accountable for providing appropriate, yet cost-effective treatment (22) . The questions therefore remain: Should we be more accurate with follow up and treatment of ankle sprain? Can this be made cost-effective by extending the information given at the emergency department (ED) with just a few visits to a physiotherapist? The aim of this study was to evaluate the effect of early physiotherapy intervention after an acute ankle sprain.
Materials and Methods

Study design and participants
This study was carried out in a physiotherapy unit at a general hospital in Sweden, in The patients who fulfilled the criteria for inclusion in the study and accepted to participate were allocated into either an intervention group or a control group by their date of birth (equal or unequal number). All patients were informed verbally and by writing about the study and gave their informed consent to participate. At the ED all patients received conventional treatment after the acute ankle sprain. This in general means; an examination of the ankle, usually initial weight-unloading with crutches, elastic wrap, and verbal and/or written information from the attending physician or nurse about mobilization and early weight-bearing. This conventional treatment is given regardless of participation in this study or not, as there is no standardised treatment regime at the ED for this patient group. Conventional treatment can therefore differ from patient to patient. We do not know the extent of the information the patient in this study received at the ED. Neither if the information was in writing or only verbally, nor how the patients complied to the given information.
Intervention
The patients in the intervention group were contacted by phone and were offered a visit to a physiotherapist as soon as possible after the injury (range 1-14 days, median 4 days), and follow-ups after three weeks, six weeks and three months. The patients in the control group were contacted by letter and phone for visits six weeks and three months after their injury. The intervention group had four visits to the physiotherapist and the control group had two visits. All patients in the study visited the same physiotherapist, who has a specialist competence in sports medicine (AF). The visits for both groups consisted of an examination of the injured ankle, information of the ankle anatomy and function and instructions in home exercises. These exercises were functionally based, allowing the patient to progress according to his or her functional ability. The home exercises consisted of early range of motion training, followed by weight-bearing on the injured ankle, balance-and strength training (19, 25) . There was no difference in the physiotherapy intervention between the groups. Both groups received the same information and the same exercises, but at different times after the injury depending on which of the groups the patient belonged to. The information given at the ED was out of our control.
Standardized exercise programs were used in this study ( Table 1 ). The individual exercises were bases on data from the physiotherapy examination and the patient´s physical activity level before the ankle sprain. The exercises were instructed and tested at the physiotherapy unit before continuing as home exercises. All patients in the study were asked to report compliance (frequency of home-exercises and frequency of other physical activity) through a training-diary. The patients were instructed to train according to Thomeé's pain control model (26) . This model informs the patients that pain during and after training is accepted. Pain up to 5 on a 10-grade visual analogue scale (VAS) is permitted, if the pain diminish directly after the activity. No manual therapies were used in this study.
Measurements
Both groups were evaluated six weeks and three months after their injuries, by a blinded physiotherapist (KH), who did not know which group the patient belonged to. The following measurements were used;
Foot and Ankle Outcome Score (FAOS).
The disease-specific FAOS was the primary outcome measure. FAOS is a 42-item self-administrated foot-and ankle-specific questionnaire by Roos (27) . FAOS has been developed to be used for short-and longterm follow-up studies of foot-and ankle injuries, to assess changes from week to week induced by treatment or over the years. It comprises five subscales: Pain, Symptoms, Activities of Daily Life (ADL), Sports and Recreation Function (Sport/Rec) and footand ankle-related Quality of Life (QOL). A score from 0 to 100 is calculated for each subscale; 100 represent the best result. FAOS has been confirmed for validity, reliability and responsiveness (27) , FAOS can be downloaded from http://www.koos.nu.
Visual analogue scale. VAS was used to assess the subjects´ responses to the question "Compared to normal, how would you rate your physical activity ability today?" by making a cross on a 100-mm line situated between two polar descriptors ('normal, no limitation' and 'severely limited') (28), and the question "How satisfied are you with your ankle?" by making a cross between 'completely satisfied' and 'not satisfied at all'.
The reliability and validity of the VAS have been previously addressed (29, 30) .
Returning to work. Subjects were asked to judge the rate of heaviness their work implied on a self reporting scale from 0-6 (modified from Steven Edworthy, McCraig
Centre for Joint Injury & Arthritis Research, Calgary, Alberta, Canada) (31) ( Table 2 ).
The patients were asked to mark the description that described their working level the best. The scale has not been tested for validity and reliability.
The days off work were counted for those patients who had an employment. The calculation was based on a five-day working week, with the weekends off. Some of the patients were students and some unemployed and they were not included in this calculation.
Other measurements. Range of motion (ROM) of the ankle in dorsi-and plantar flexion was measured with a goniometer (28) . Postural control was evaluated in both groups by the test -Standing on One Leg Eyes Closed (SOLEC) (32) , and the subject's ability to weight-bear on the injured ankle were evaluated with an activity score containing six weight-bearing activities such as walk, run, single hop and stair hop. The activity score has earlier been used by Wilson and Gansneder when examining the variables that best predicted the time from the injury to regaining full physical activity capacity after an acute ankle sprain (28) .
Statistical analysis
The statistical analysis was performed using the Statistical Package for Social Sciences (SPSS), Version 15.0. The underlying data obtained from questionnaires such as FAOS were ordinal, which implied the use of non-parametric statistics. For comparisons between the intervention group and the control group the Mann-Whitney test was used.
The level of significance was set to p<0.05.
A power analysis was carried out prior to the study. It was determined that totally 60 patients were needed to detect a clinically significant mean score difference of 10 points in FAOS subscale pain between the groups with 80 % power and at p=0.05.
We are aware that the instrument FAOS contains ordered categorical data. From a statistical/mathematical point of view the proceeding for calculation as described in the user's guide (www.koos.nu) is not fully correct. Because of this reason all data from the instrument FAOS have been double-checked by the Elisabeth Svensson-method (33), which showed the same results of the calculation as described in this article. This arrangement was made to minimize the risk of incorrect conclusions.
Results
Ninety-five patients fulfilled the criteria for inclusion in the study. Thirty patients (16 patients in the intervention group and 14 patients in the control group) were not included in the study on account of reasons such as the patients were not interested or we could not get in touch with the patients. Sixty-five patients (30 women) remained for inclusion (mean age 35, range 18-65 years) (Figure 1 (Figure 2 ).
VAS.
In the question "Compared to normal, how would you rate your physical activity ability today?" the intervention group rated themselves significantly better then the control group at the evaluation at six weeks (p<0.001), and three months (p=0.038) after the injury. In the question "How satisfied are you with your ankle?" the intervention group rated themselves significantly better then the control group at both six weeks (p<0.001), and three months (p=0.008) (Figure 3 ).
Returning to work. There was no significant difference between the two groups in the self-reported working condition before the injury, on the modified Edworthy scale from 0-6 (p=0.579) ( Table 2) . When comparing the days of sick leave we found that of those patients that had an employment (n=50), more than a quarter were absent from work for more than seven days (n=13), but no significant difference could be detected (p=0.768) (Table 3) .
Other measurements. There was no difference between the groups in ROM, in dorsi-or plantar flexion when comparing the uninjured with the injured ankle at both six weeks and three months after the injury (median range from 0° to 5° difference). 
Discussion
Summary of main findings. This study was designed to determine the patient-focused foot-and ankle function after an acute ankle sprain and to examine if there was a value in receiving extended information about self care and training of the ankle beyond the conventional treatment at the ED. The main results in this study indicate that early physiotherapy intervention had a positive effect on patient-focus foot-and ankle function after an acute ankle sprain. In nearly all parts of the self-evaluating scales (FAOS and VAS) the intervention group had made significant improvements compared to the control group, at the evaluations at six weeks and three months after the injury.
First at the evaluation three months after the injury the control group reached the same level of ankle function as the intervention group had reached at the evaluation six weeks after the injury (Figure 2 ). These results, achieved with minimal physiotherapy input in terms of time and cost, indicate that early extended information and early physiotherapy makes a difference for the recovery after an acute ankle sprain.
Strength and limitations of the study. The general agreement today is that acute ankle sprain should be treated with functional treatment (13, 15, 18, 19, 24, 25) . However, this knowledge is rarely transferred into daily clinical practice, since ankle sprains have long been expected to heal well by themselves with little or no rehabilitation (21) . Today at heavily burdened ED: s the patients needs of information and instruction after an acute ankle sprain can be hard to prioritize. Chorley et al (34) showed that less than one % of patients who were discharged from the ED with acute ankle sprain, received instructions including the essential components for optimal management and rehabilitation, and only 16 % of the discharge instructions contained the basic, minimal information to decrease pain and swelling (RICE) (34) . Residual lifestyle-limiting symptoms are common in approximately 30 % of all patients six months to seven years after an ankle sprain (8, 9, 11, 35) , and reinforces the notion that ankle sprains are not just simple injuries (11), but may be more problematic than generally thought (8). Verhagen et al (35) concludes that "there is no such thing as a simple sprain".
There is a high risk that many patients do not receive adequate information and rehabilitation after their ankle sprain, and thereby slow down the time before returning to pre-injury level.
We chose to evaluate the control group and the intervention group at six weeks since we at the start of the study believed that the groups would be almost recovered in their injured ankle at six weeks. Thereby we considered it appropriate to evaluate at that time.
In clinical studies control groups are usually left without treatment. In this study the control group received intervention at their visits as well, in order to increase their motivation to participate in the study and also from an ethical point of view. In this case we however believe it further strengthens the results in the study.
A few limitations in the present study should be noted. Based on the current study it may be difficult to determine whether it was the extended information or the physiotherapy intervention that was responsible for the observed treatment effect. We believe that it is a combination. The physiotherapist can mediate both extended information and confidence to start weight-bearing and exercises early after the injury, to regain function faster. Our focus in this study has been on the information to the patient, and not on how well the patients complied in the exercise program. All patients were asked to report compliance through a training-diary. Most of the patients forgot to hand in this diary and of those who did, the reports were difficult to compare between the patients, since they were differently completed, and therefore difficult to evaluate.
It was not practically viable to make baseline measurements at the ED with the measurements used in this study. FAOS, for example isn't developed for evaluation in the acute phase of the injury, since it asks for problems you have had the previous week.
Neither is it possible to use severity of the injury as a baseline measurement.
Traditionally, lateral sprains of the ankle have been classified into three groups, grade I (mild), II (moderate), or III (severe) (21, 36) . This grading however is often impossible in the emergency situation, because the pain and swelling prevents full clinical assessment (6) and makes the evaluation difficult and unreliable (13) . When checking the patients' journals in this study, no one had been graded in severity at the ED. On the basis of the setup in this study we had to use other measures at baseline, such as incidence of previous sprains and lateral versus medial injuries since the medial is less common (37) and may be considered to be more severe. The allocation between the two groups in comparable baseline measures were rather even and together with the power analysis made in the beginning of the study we consider the groups to be comparable at baseline.
We used date of birth to allocate the patients into either an intervention group or a control group. We are aware that this is not an appropriate method for allocation since it increases the risk of bias in the study.
Our study evaluated the effect of early physiotherapy intervention with focus on conveying confidence to the patient to begin early mobilisation after the acute ankle sprain. We did not intend to evaluate the information itself but the recovery of anklefunction. The choice of measurements was based on other intervention-studies for ankle sprains at the time of start of the study. ROM, postural control, functional instability and strength had long been used as variables for evaluation of ankle function (18, 20, 38) .
Instruments reporting pain, satisfaction, symptoms and function to assess the effect of treatment interventions from the patients point of view have become more common during the last years (39) . Based on the setup, and at the time of start in our study, we believed FAOS to be the best available instrument of choice for measuring patientfocused foot and ankle-function.
The objective variables in this study such as ROM, postural control or weight-bearing activities didn't show significant differences between the two groups. However, it may be possible that even though you have a rather good function in your ankle during controlled forms (for example during the tests), you can't rely on your ankle during daily activities when for example ascending stairs, or getting in or out of a car, as showed by the self-evaluation scales. Many performance measures are lacking when the aim is to draw an inference about the patient's overall functional status, rather than a specific activity such as hopping (40) . Also the variable returning to work didn't show a significant difference between the two groups. Since there was a high number of students and unemployed in the two groups, the number of patients to compare was rather small. The result from this study however might have a clinical value since the intervention group returned to work in mean 1.5 days earlier.
Comparison with existing literature. Several studies (14, 18, 41) have showed that functional treatment is the treatment of choice after an acute ankle sprain, and reinforce the importance of supervised rehabilitation and physiotherapy (20, 38) . Questions about the most effective set-up of the intervention remain. To our knowledge no studies with a similar study-design as ours have been made. Van Rijn et al:s study from 2007 is however partly comparable with our study. They failed to demonstrate a clearly superior treatment approach when comparing conventional treatment combined with supervised exercises compared to conventional treatment alone (1). They however stated that the conventional treatment in the Netherlands differs from other countries since conventional treatment in other countries is less extensive, and thereby can influence the results in the study (1) . The setup in their conventional treatment-group is however more comparable to our intervention group, but their choice of outcome measures are not. They used subjective recovery (on a 0-10 point scale) and occurrence of re-sprains as primary outcome measures. Subjective recovery was not comparable with outcomes from our study and the occurrence of re-sprains were more than 20 % in both their groups after three months, compared to 3 % in our intervention group and 6 % in our control group.
Implications for future research or clinical practice. Based on the results of this study it would be of interest to further study if a clearly written program containing information about the injury and home-exercises could replace the visits to the physiotherapist, to determine which of either the physiotherapy intervention or the extended information is essential after an acute ankle sprain. It would also be of interest to further study the relationship between early physiotherapy intervention and returning to work after an acute ankle sprain. Type of activity at the injury: (n) -work activity 2 4 -everyday activity 13 17 -sport/recreational activity 18 11 The time between injury and seeking the ED Median 0, (range 0-6) Median 0, (range 0-13)
Tables
Days before returning to work 4.6 (n=24) 6.1 (n=26) (SD 6.1, range 0-25) (SD 7.4, range 0-27) a The same patient may have reported both injured and uninjured ankle. Figure 1 . Description of excluded patients and drop-outs from the study. Self-reported satisfaction and physical activity ability Figure 3 . Self-reported satisfaction and self-reported physical activity ability -differences between groups. The number zero is described as 'completely satisfied/normal, no limitation'.
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